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SUMMARY

Regulation (EC) No 998/2003" lays down the rules for the non-commercial movements of pet animals
(dog, cat, ferrets) both within the community as well as from third countries into the EU. The United
Kingdom, Ireland and Malta have maintained their national rules as regards the control of
echinococcosis and ticks, while Sweden and Finland have maintained their national rules as regards
the control of echinococcosis. The derogations will be reviewed at the end of a transitional period of 5
years, on the basis of a report on the need to maintain such additional requirements. This opinion
addresses the risk of introduction of Echinococcus multilocularis into free MS, by pet movements, if
the treatment in place is abandoned.

The principal definitive hosts for E. multilocularis are canids consuming rodents as prey, e.g. foxes
(Vulpes spp., Alopex lagopus) and coyotes (Canis latrans). The metacestodes of E. multilocularis are
adapted to small rodents (usually species of Arvicolidae). Human beings can become accidentally
infected (dead-end host) by ingesting tapeworm eggs excreted by the final hosts. The resulting disease,
alveolar echinococcosis (AE) typically presents as an infiltrative tumour-like growth in the liver, with
a poor prognosis. Domestic dogs and cats can also be infected by the worms, although with a low
prevalence.

The parasite is found in foxes in central Europe, from the north to Denmark, the Netherlands and
Belgium, in the east to the Baltic States and Slovakia, in the south to north eastern Italy and Hungary,
and in the west to central France. There is evidence of an increase in the parasite density in many
areas, probably correlated to an increase in the fox population. Also, foxes have adapted to urban
environments. Infection of domestic carnivores by E. multilocularis appears to be a rare event, but
may, however, play a key role in transmission to humans due to close contact. Very few studies exist
on prevalence of E.multilocularis in domestic carnivores. The low infection rates in domestic dogs in
Europe are most likely due to low exposure to the parasite and to routine worming of domestic pets. In
humans, data point to an apparent increase of AE cases.

Praziquantel and Epsiprantel may be used for effective treatment of E. multilocularis infection in
definitive hosts. Both are safe and well tolerated in dogs and cats. However, none of these products is
ovicidal. Parasiticidal effect is short lived (around 24 hours), allowing for re-infection after treatment.
Also, due to the lack of ovicidal activity, infected pets treated with Praziquantel may shed infectious
tapeworm eggs for several hours after treatment.

There are very few data on the prevalence or incidence of infections with E. multilocularis in pets, in
particular in pets to be moved into an area considered free of this parasite. Therefore it was considered
that the risk assessment should be qualitative.

From the RA it was concluded that the risk of dogs and cats to become infected with E. multilocularis
as final hosts in endemic areas is greater than negligible. The regional prevalence in wildlife and
access to intermediate hosts influence the infection risk of pets and dogs. Therefore, a proportion of
dogs and cats to be moved from an endemic area into a country considered free of E. multilocularis
will be infected, and the abandoning of additional measures will increase the risk of introducing the
parasite into an area considered free of E. multilocularis.

From the three current treatment protocols used by the UK, Republic of Ireland, Malta, Finland and
Sweden it was concluded that the probability of re-infection in the country of origin, and the
probability of viable egg elimination in the importing country is reduced to a negligible level when a
suitable treatment with Praziquantel is given between 24 and 48hours prior to departure...

Key words: echinococcosis, hydatidosis, Alveolar echinococcosis, Echinococcus multilocularis,
Praziquantel, risk assessment, Echinococcus multilocularis distribution, Fox tapeworm.
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Pet Animals: for the purpose of this assessment are dogs and cats.

Final hosts: animal species that harbor the adult phase of the parasite.

Intermediate hosts: animal species that harbor the larval stages of the parasite.



1. TERMS OF REFERENCE
1.1. Background

Regulation (EC) No 998/2003 lays down the rules for the non-commercial movements of pet animals
(dog, cat, ferrets) both within the community as well as from third countries into the EU.

Article 16 of the above Regulation provides that Member States may maintain their national
provisions for a transitional period of 5 years from the entry into force of this Regulation, i.e. until July
2008. This derogation provides for additional guarantees to prevent the risk of introduction of
echinococcosis and ticks, before entry of pet animals into their territory.

The United Kingdom, Ireland and Malta have maintained their national rules as regards the control of
echinococcosis and ticks, while Sweden and Finland have maintained their national rules as regards
the control of echinococcosis. The Regulation further states that the above derogations will be
reviewed at the end of this transitional period of 5 years.

To this end, the Commission has to submit to the European Parliament and to the Council, before the
1% February 2007, a report on the need to maintain such additional requirements, and with appropriate
proposals for determining the regime to be applied after this period. This report shall be based on the
experience gained so far and on a risk evaluation, following receipt of a scientific opinion of the
European Food Safety Authority (Article 23).

As a consequence, the Commission requests EFSA to issue a scientific opinion in order to assist the
Commission in proposing appropriate amendments to the above Regulation that are scientifically
justified.

1.2. Mandate

In view of the above, the Commission requests EFSA, in accordance with Article 29 (1) (a) of
Regulation (EC) No 178/2002°, to issue a scientific opinion on an assessment of the risk of
echinococcosis and ticks introduction into the UK, Ireland and Malta and echinococcosis introduction
into Sweden and Finland, as a consequence of abandoning the national rules.

In particular, the scientific opinion should address the following questions:

e To what extent the abandoning of such additional guarantees (treatments prior to movement)
could be envisaged, taking into account the different epidemiological situations with regard to
these diseases prevailing in third countries and the Member States other than UK, Sweden,
Ireland, Finland and Malta, without increasing the risk of introducing those diseases into these
latter countries from the remainder of the EU territory and third countries.

e If the assessment reveals that in certain circumstances the need to maintain such treatments
prior to movement is scientifically justified (in other words, if the consequential risk is higher
than negligible), what would be the appropriate protocol (treatments / movement) to be
considered as giving equivalent assurances for the protection of these Member States. To this
end, the different national rules that are currently in force could be considered.

2 0JL 146/1, 13.06.2003, p. 1-9.
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1.3. Scope and objectives of the opinion

According to Article 16 of Regulation (EC) No 998/2003, for a transitional period of five years
from the day of entry of the regulation, Member States which previously had special rules for the
control of echinococcosis may maintain their national rules, such as the request for treatment
containing Praziquantel against Echinococcus tapeworms prior to the entry of pets into their territories.

The MS that requested special guarantees were: United Kingdom, Ireland, Finland, Sweden and
Malta. In these countries Echinococcus multilocularis has never been reported and these MS have
been considered free of the infection.

The scope of this opinion is to assess the risk of introduction of E. multilocularis into the above
mentioned MS by pet movement. The risk of introduction of E. multilocularis by wild hosts is not in
the scope of this opinion.

Infection of pets can be through ingestion of infected wild intermediate hosts (mainly rodent
species). After infection, dogs and cats harbour the adult tapeworm in their digestive tract, and are then
able to introduce the infection into the intermediate host population, or to directly infect humans, via
egg-containing faeces. Treatment of pets with Praziquantel is considered to be a highly effective
deworming medication.

The risks associated with E. multilocularis infected pets will depend on various estimates.

1. Prevalence of E. multilocularis in the wild final and intermediate reservoirs in the country of
origin.

2. Prevalence of E .multilocularis in pets in endemic countries.

3. Numbers of infected pets coming into a free country.

4. Effectiveness of deworming drugs and treatment protocols.

5. Level of compliance with the prescribed / demanded treatment.

The final risk of introducing the disease by pets can be expected to be proportional to the total
number of pets being moved into the member states considered to be free of the disease, from endemic
areas. Unfortunately, no accurate information is presently available on both numbers and movements
of pet animals between countries with exception of movements to UK and Ireland and even those
provide no indication of the animal’s origin
http://www.defra.gov.uk/animalh/quarantine/pets/procedures/stats.htm (Accessed 21 January 2007)

Whereas data on prevalence of E. multilocularis in its wild final host are available from different
surveys in several MS, data on prevalence of E. multilocularis in dogs and cats in the different
countries are scarce. Moreover, no surveillance diagnostic data were found for dogs and cats entering
MS with additional protection measures in place. Therefore, only a qualitative risk assessment was
possible. Echinococcus granulosus infection is present in most MS and this parasitic infection is not
within the scope of this opinion.



2. HAZARD IDENTIFICATION
Echinococcus multilocularis is the hazard.

2.1  Description of E. multilocularis infection

2.1.1. Transmission and reservoir

The fox tapeworm Echinococcus multilocularis (Cestoda, Taeniidae) is one of several species
of the genus Echinococcus (Jenkins et al., 2005), all of them exploiting predator-prey systems between
carnivores and their prey species for transmission. Worldwide, the principal definitive hosts for E.
multilocularis are canids, e.g. foxes (Vulpes spp., Alopex lagopus) and coyotes (Canis latrans)
consuming rodents as prey (Eckert et al., 2001). The metacestodes of E. multilocularis are adapted to
small rodents (usually species of Arvicolidae). The characteristic vesicular growth form of the
metacestode seems to be caused by the limited space available in such small mammals. Most of the
mature metacestode is eventually filled with protoscolices, in contrast to other Echinococcus species
whose metacestodes contain large amounts of cyst fluid. Humans are not part of the lifecycle, but can
become accidentally infected (dead-end host) by ingesting tapeworm eggs excreted by the final hosts,
dogs and cats can also be infected the same way (Deplazes and Eckert, 2001). The resulting disease,
alveolar echinococcosis (AE), typically presents as an infiltrative tumour-like growth in the liver
which at later stages, may invade neighbouring organs and form metastases. Surgical treatment is
successful only at the early stages when the infection is still asymptomatic and, therefore, rarely
recognized. For later stages, treatment is unsatisfactory. Chemotherapy with benzimidazoles
(albendazole and mebendazole) causes at best retarded or arrested growth of the parasite, but there is
no cure as yet and treatment has to be continued life long.

E. multilocularis occurs throughout the northern hemisphere, although its scale distribution and
frequency is not completely known. Due to the zoonotic potential of this parasite, AE is considered
one of the most severe human parasitoses in non-tropical regions. It has received considerable
attention in recent years, particularly in Europe, Japan and, most recently, in China. Although risk
factors are still incompletely understood, it is apparent that environmental parameters, including
climatic conditions, play a key role for the transmission intensity of the parasite and for the infection
risk of humans. These factors are thought to act in two ways: sufficient ground moisture will increase
the survival period of eggs in the environment, and certain vegetation types will provide the habitat for
large densities of suitable intermediate host species.

The typical transmission cycle in Europe is wildlife-based. It involves red foxes (Vulpes
vulpes) as final hosts, and rodents (especially the common vole Microtus arvalis and the water vole
Arvicola terrestris) as intermediate hosts (see Fig.1). For endemic areas of west-central Europe, most
of the parasite’s biomass is estimated to be present in this wildlife cycle. While domestic dogs and cats
can also be infected by the worms (Crellin et al., 1981; Thompson and Eckert, 1983) and natural
infections acquired under field conditions have been observed (Eckert et al., Worbes, 1992; Deplazes
et al., 1999; Gottstein et al., 2001), the absolute number of infected animals in Europe is small and
they appear to be of secondary importance for the lifecycle’s persistence (Kapel et al., 2006;
Thompson et al., 2006), they may, however, play a key role in transmission to humans due to close
contact. Other wildlife species with confirmed susceptibility like the raccoon dog (Nyctereutes
procyonoides), wolf (Canis lupus), lynx (Lynx spp.), wild cat (Felis silvestris) and jackal (Canis
aureus) are of limited or no importance as final hosts in Europe. There are numerous records of E.
multilocularis infection in the arctic fox (Alopex lagopus) outside Europe, e.g. in Siberia and Alaska
(Rausch, 1995), in Europe the first record of EM in arctic fox came recently from the Norwegian arctic
island of Spitsbergen (Svalbard), where the parasite life cycle was established with an accidentally



introduced vole species, Microtus rossiaemeridionalis, as the intermediate host (Henttonen et al.,
2001).

Apart from rodents, metacestodes of E. multilocularis are recorded from a number of ‘dead
end’” hosts which do not play any role in the transmission. Infections in wild boars (Sus scrofa) and
domestic pigs appear to be self-limiting without development of protoscolices (Sydler et al., 1998),
while various species of non-human primates kept in zoos have been reported to succumb rapidly to
the disease (Deplazes and Eckert, 2001).

Final Host

/ \

Predation of IH Ingestion of
eggs

)

Intermediate
host

Figure 1: Life Cycle of Echinococcus multilocularis (pets can be infected as dead end hosts)

2.1.2. Pathogenesis and clinical signs in definitive hosts

The adult worms of E. multilocularis live in the lumen of the small intestine of their carnivore
hosts. They are temporarily attached to the intestinal mucosa with their scolex (head), which possesses
adhesive structures (suckers, hooklets). The worms do not feed on blood or tissue, but take up
nutrients from the intestinal content through their integument. There seems to be no damage to the
mucosa at the adhesion sites, even in the presence of thousands of worms. Consequently, there are no
clinical signs of infection. There seems to be a certain degree of immunity induced by the worms,
which may give partial protection from re-infection, but the available data on that are contradictory
(Torgerson, 2006).

2.1.3. Prepatent and patent periods in definitive hosts

After ingestion of protoscolices (larvae), usually together with the intermediate host, a
minimum of 28 days is needed for the development of the worms and shedding of infectious eggs into
the environment in the faeces. There seems to be no significant variation in the prepatent period
between foxes, dogs, raccoon dogs and cats (Kapel et al., 2006). The life span of adult E.
multilocularis is not well-known perhaps, in part, because of biohazard associated with studies
involving patent parasite infection. However, the patent period may not be long. In one experiment
with red foxes, egg excretion was seen between days 29 and 84 post-infection (Nonaka et al., 1996).
The raccoon dog, recently recognised as a good definitive host for E. multilocularis (Yimam et al.,
2002, Thompson et al., 2006), can sustain a patent infection for slightly longer than foxes (Thompson
et al., 2006). This may be an important factor in the trans-boundary spread of infection as raccoons



are expanding their range in Europe. The effective patent period of E. multilocularis, time taken for
95% of eggs to be excreted, was 17-42 days in red foxes, and 22-47 days in raccoon dogs. Domestic
dogs showed a prolonged excretion of eggs with an effective patent period of 22-93 days post-
infection (Kapel et al., 2006).

2.2 E. multilocularis distribution

2.2.1. In EU Member States, Switzerland and Norway

Wild animals

Surveys for E. multilocularis have been conducted in recent years in the majority of EU
countries, providing a broad picture of range and density of the parasite in wild animals in different
regions.

In addition to anecdotal reports demonstrating the presence of E. multilocularis in certain
regions, several surveys have been conducted in wildlife in European countries since the 1980s
(Zeyhle, 1982, Martynenko et al., 1988; Petavy et al., 1990; Ballek et al., 1992; Ewald et al., 1992;
Wessbecher et al., 1994; Tackmann, 1996; Tackmann et al., 1998; Gottstein et al., 2001; Raoul et al.,
2001; Berke et al., 2002; Stieger et al., 2002; Losson et al., 2003; Smith et al., 2003; Deplazes et al.,
2004; Van der Giessen et al., 2005; Denzin et al., 2005; Moks et al., 2005; Duscher et al., 2006;
Manfredi et al., 2006; Saeed et al., 2006). These studies assess, with different accuracy, prevalence in
various regions or countries (for a review, see Deplazes, 2006; Romig et al., 2006). However they do
not cover the entire area of the European Union and only a few allow conclusions on the development
of prevalence over time. It is also difficult to draw conclusions on the spatial development of
echinococcosis in wildlife.

Due to the variety of sampling strategies and diagnostic methods inter-study comparisons are
extremely difficult. Moreover, prevalence and host density show strong temporal dynamics, which
needs to be considered when comparing data from different regions obtained in different periods. In
Table 1, recent prevalence data for E. multilocularis in foxes from Europe are presented (obtained by
necropsy). The question of whether or not the geographical range of E. multilocularis has been
expanding in Europe since the 1980s was addressed in several recent reviews (Eckert et al., 2000;
Romig, 2002). Prior to 2000, the range of the infection was thought to be restricted to south-central
Europe (Fig. 2) an assumption largely based on the historical occurrence of human cases. Today the
parasite (in foxes) is recorded from an apparently coherent area in central Europe (Fig.2), extending in
the north to Denmark, the Netherlands and Belgium, in the east to the Baltic states and Slovakia, in the
south to north eastern Italy and Hungary, and in the west to central France (Romig, 2002; Sreter et al.,
2004; Manfredi et al., 2006). Although fox prevalence data from within this coherent area differ
greatly in number and quality, transmission seems to be most intense in the northern pre-alpine
regions, the high Tatra mountains between Poland and Slovakia, the French, Swiss and German Jura
mountains, and the mountainous areas stretching from southern Belgium to central Germany where
prevalence rates in foxes often exceed 50% and approach 100% in restricted areas (Martinek et al.,
2001b; Dubinsky et al., 2001; Vervaeke et al., 2003; Konig et al., 2005). In contrast, prevalence rates
are usually <5% in the area north of this region (The Netherlands, northern and eastern Germany,
Denmark, western Poland). There is no record of E. multilocularis infection in the Iberian Peninsula,
in the British Isles, or in Fennoscandia (in Norway, the parasite was introduced only into the arctic
islands of Svalbard, see Section 2.1). No positive animals were detected in surveys of 587 red foxes in
Great Britain (Smith et al., 2003) or in 854 red foxes and 335 raccoon dogs in Finland (Oksanen and
Lavikainen, 2004). The reasons for the unequal prevalence are not yet clear, but appear to be linked to
agricultural land use and landscape patterns. The presence of permanent grassland (meadows,
pastures) favours populations of the parasite’s most important intermediate hosts (common voles and
water voles) and is likely to be of primary importance for transmission (Giraudoux et al., 2002).



Table 1: Observed prevalence of E. multilocularis in foxes in several European regions

Country Region Sample E. multilocularis Reference
(state, province) size observed prevalence
(n) (%)
Austria Vienna and vicinity 94 6.3 Duscher et al.,
2005°
Austria Lower Austria 337 11.0 EchinoRisk, 2005
Austria Carinthia 605 0.5 EchinoRisk, 2005
Austria Upper Austria 357 12.0 EchinoRisk, 2005
Belgium Entire area 1018 16.1 Vervaeke et al.,
2006
Czech Klatovy, Pilsen 50 60.0 Martinek et al.,
Republic 2001b
Czech Entire area 1052 33.6 EchinoRisk, 2005
Republic
Denmark Entire area 1040 0.3 Saeed et al., 2006
Finland 854 0.0 Oksanen and
Lavikainen, 2004
France Franche-Comté 222 49.0 Raoul et al., 2001
France Meurthe, Moselle 74 44.6 Robardet et al., 2005
Germany Lower Saxony 2617 11.4 Berke et al., 2002
Germany Bavaria 268 51.1 Konig et al., 2005
Germany | Stuttgart (urban area) 492 16.8 Deplazes et al., 2004
Hungary Northern Hungary 156 15.4 Sréter et al., 2004
Italy Trentino-Alto Adige 360 0.6 Manfredi et al., 2002
Netherlands | Limburg 196 12.8 Van der Giessen et
al., 2005
Poland SW-Poland 380 0.3 Ramisz et al., 2004
Poland Pomerania 719 7.9 EchinoRisk, 2005
Poland Warmia / Mazuria 376 39.6 EchinoRisk, 2005
Poland Carpathians 419 36.8 EchinoRisk, 2005
Slovak Entire area 662 24.8 Dubinsky et al.,
Republic 2001
Sweden Entire area 280 0.0 Christensson,
personal comm.
Switzerland | Graubiinden 543 6.4 Tanner et al., 2006
Switzerland | Zurich (urban area) 388 44.3 Deplazes et al., 2004
Switzerland | Geneva (urban area) 160 43.1 Deplazes et al., 2004
UK Great Britain 588 0.0 Smith et al., 2003
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Figure 2: Known distribution of E. multilocularis in Europe in 1990 and in 2005.

Data on E. multilocularis surveys in foxes conducted in MS have also been collected for the
EFSA’s Community Summary Reports on Trends and Sources of Zoonoses, Zoonotic Agents and
Antimicrobial resistance in the European Union in 2004 and 2005 (Table 2). The proportion of
positive samples in foxes ranged between 5.3 to 37.4 in seven MS. In animals, Echinococcus
detection is notifiable in most MS except for Czech Republic, Hungary and The United Kingdom, and
non-MS. Cyprus, France, Germany, Luxembourg, Malta and Poland provided no information. (EFSA
2006).

Table 2: Reporting of E. multilocularis findings in foxes. (EFSA, 2005 and 2006).
2005 2004 2003 2002
N % N % N % N %

Austria 19 5.3 86 8.1 807 5.6 592 6.8
Czech Republic | 833 7.4

Germany 7764 21.6 5398 20.2 4483 33.4 7860 28.4
France 172 5.8 986 7.6 - -
Luxembourg 329 20.9 35 14.3 29 27.6 58 37.9
Netherland 45 6.6

Slovakia 289 374 490 30.2 - -

N = number of foxes sampled; % = % infected.

In accordance to Regulation 998/2003/EC the European Commission requested information from
the MS experience on the implementation of Article 16. Responses were received from Sweden,
Finland, and Ireland regarding E. multilocularis in wildlife and are summarised in Table 3. To date,
the limited number of surveys conducted in these MS indicated the absence of E. multilocularis in
wild foxes. There are no wildlife surveillance data on EM infection available for Malta or UK.
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Table 3: Reporting of E. multilocularis findings in foxes. (MS reports received and reviewed by
EFSA)

2005 2004 2003 2002 2001
N |Test|{Pos| N |Test|Pos| N |Test|{Pos| N |Test|Pos| N |Test|Pos
Sweden*** | 1800 | CAg| O 0 0 0 0

Ireland** | 220 | Ne | O

Finland 281 |CAg| 0 | 355 [CAg| O | 297 | Ne | O |300| Ne | O |257| Ne | O

166 |CAg| 0 [109|CAg| 0 | 12 |CAg]| 0
335%| Ne | 0
218* |CAg| 0 |242*|CAg| 0 |101*|CAg

Ne = Necropsy examination; CAg = Coproantigen; N=number of tested animals; Pos = number of infected
animals.
*** Sweden have tested approximately 1800 foxes during the years 2001-2005 by coproELISA and of these
280 were also examined by necropsy / sedimentation and counting technique.
**Murphy - unpublished results (it is not stated when the study was conducted)
* Survey in racoon dogs

The various isolated surveys show great variability from one country to another and even
between regions in the same country. Therefore comparisons between various epidemiological
situations are extremely difficult. This variability and the numerous factors have to be considered in
any definition of the status of the countries, i.e. free or endemic.

It cannot be decided whether the increased range of E. multilocularis, recognized today, is the
result of expansion, or the result of intensified investigations due to the lack of appropriate
retrospective data. However, there is evidence of an increase in the parasite density (increase in
prevalence and/or increase of host populations) in many areas, e.g. several regions of Germany
(Romig et al., 1999a, Berke et al., 2002, Konig et al., 2005), the High Tatra mountains in Poland and
Slovakia (Echinorisk, 2005), Belgium (Vervaeke et al., 2006) and the Netherlands (van der Giessen et
al., 2005). For some regions and countries, an increase in the occurrence of the parasite cannot be
proven, but there has not been a decrease in any region. In central Europe there is an obvious temporal
correlation between the prevalence of E. multilocularis and an increase in the fox population; the
successful immunization of foxes against rabies has largely removed it as a significant mortality factor
since the early 1990s. As a consequence, the parasite density (biomass) in south-western Germany is
estimated to be 10 times higher than before 1990 (Romig et al., 1999a; Chautan et al., 2000). This
intensified transmission is reflected by data from intermediate hosts in the same region, where the
infection rates of muskrats (Ondatra zibethicus) with E. multilocularis metacestodes increased from
2% in the period 1980-1989 to 26% in the period 1995-2000 (Romig et al., 1999a).

The adaptation of foxes to urban environments (observed in Britain since the 1940s) occurred
rather more recently in continental Europe, possibly being previously prevented by lower fox
populations prior to the rabies control programme (Chautan et al., 2000). Today ‘urban foxes’ are seen
in many towns and cities in south-central Europe, e.g. southern Germany and Switzerland (Gloor et
al., 2001). In these locations fox population densities can be much higher than in rural habitats due to
abundant availability of anthropogenic food (Contesse et al., 2004). Infection rates in foxes with E.
multilocularis can be high (e.g. 44% in Zurich, 43% in Geneva, 17% in Stuttgart) (Deplazes et al.,
2004), but are generally lower than in surrounding rural areas, probably due to the limited presence of
habitats suitable for voles in the urban areas. However, due to the high population density the absolute
number of infected foxes may still be higher than in rural areas, and the close proximity between foxes
and humans poses a considerable infection risk. Transmission to humans may not only occur directly
from infected foxes, but also from pet dogs and cats which become infected by catching infected
rodents in city parks and gardens (9% of water voles were found to be infected in the urban to peri-
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urban areas of Zurich) (Stieger et al., 2002). As is known from other high endemic areas outside
Europe (parts of Alaska and China), the prevalence of human AE can be extremely high where
humans are in close contact with infected domestic dogs. Therefore, the increasingly close association
between fox and humans in urban areas is cause for concern.

In Poland and eastern Germany, the raccoon dog (Nyctereutes procyonoides), a neozootic
species introduced from eastern Asia, appears to have drastically increased its population density in
recent years. Since this species is highly susceptible to infection, and does not seem to compete
directly with foxes, an additional pool of definitive hosts may be developing in central Europe (Thiess
et al., 2001; Machnicka-Rowinska et al., 2002). Coypu (Myocastor coypus), a neozootic rodent
originating from South America which has established feral populations in Europe, was shown to be
less susceptible to E. multilocularis infection than microtine rodents (voles), and plays only a marginal
role for transmission. In a recent survey in western Germany only 1 of 119 feral coypu harboured
fertile metacestodes, compared with 13 of 92 muskrats (Ondatra zibethicus) from the same habitat
(Hartel et al., 2004).

Domestic animals

Infection of domestic carnivores by E. multilocularis appears to be a rare event that is difficult
to detect, as large numbers of samples per geographical unit must be analysed to obtain an accurate
estimate of the prevalence of infection. While domestic dogs and cats are sporadically naturally
infected, they appear to be of secondary importance for the lifecycle which is typically wildlife based
(Eckert, 1996). They may, however, play a key role in transmission to humans due to close contact.
Dogs are highly suitable hosts with an even longer patent period than foxes (Kapel et al., 2006;
Thompson et al., 2006).

The low infection rates in domestic dogs in Europe are most likely due to low exposure to the
parasite and to routine worming of domestic pets. The suitability of cats as final hosts is less clear.
Although some cats show high infection intensities, average worm burdens of experimentally infected
cats are much lower than those of canids, rendering their contribution to the transmission cycle
doubtful (Deplazes et al., 1999; Jenkins and Romig, 2000; Deplazes et al., 2004; Kapel et al., 2006;
Thompson et al., 2006). However at the moment there is not sufficient evidence to completely exclude
cats as possible infection source. A limited number of surveys regarding infection in pets have been
published (Table 4). Individual surveys may be biased as they often rely on the testing of animals that
are not randomly sampled. Furthermore no data are known to exist from surveillance of imported pets
into MS considered free from the infection either prior to or after the implementation of Regulation
998/2003.
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Table 4: Surveys for E. multilocularis in domestic dogs and cats in some European Countries

Dogs Number | % infected Reference
animals
Kanton Fribourg (Switzerland) 86 7.0 Gottstein et al., 2001
Northeastern Switzerland 660 0.3 Deplazes et al., 1999
Auvergne (France) 9 11.1 Petavy et al., 1991
Prignitz and Ostprignitz-Ruppin 588 0,0 Tackmann, K. & Conraths, F.,
Counties (Germany)* Personal. Comm., 2006
Finland 867 0.0 Evira (Finish Food Safety

Authority), 2006 (surveillance
results from 2001 to 2005,
tested by CoproAntigen)

Cats

Rhineland-Palatinate (Germany) 254 0.0 Jonas and Hahn, 1984
Baden-Wirttemberg (Germany) 11 45.5 Meyer and Svilenov, 1985
Baden-Wirttemberg (Germany) 162 1.9 Fesseler et al., 1989
Baden-Wirttemberg (Germany) 498 1.0 Zeyhle et al., 1990
Baden-Wirttemberg (Germany) 53 0.0 Ewald, 1990

Brandenburg (Germany) 10 0.0 Tackmann and Beier, 1993
Thuringia (Germany) 178 1.7 Worbes and Hoffmann, 1996
Northeastern Switzerland 263 0.4 Deplazes et al., 1999

Kanton Fribourg (Switzerland) 33 3.0 Gottstein et al., 2001

Ht Savoie et Ain (France) 81 3.1 Petavy et al., 2000

Prignitz and Ostprignitz-Ruppin 731 0,0 Tackmann, K. & Conraths, F.,
Counties (Germany)* Personal Comm., 2006

* The area has been examined between 1992 and 2006 and the prevalence in foxes was approximately 10 to 30
% during that period. It should be noted that between 1996 and 1998 foxes were treated with baits containing
praziquantel and during that period, the prevalence was lower (0 to 5%).

To date, surveys conducted in Finland to detect E. multilocularis in dogs (the sampling strategy
was not indicated) have yielded negative results (Evira - Finish Food Safety Authority, 2006 -
surveillance results from 2001 to 2005). Neither UK, Ireland, Sweden or Malta provided any
information on domestic animals surveillance..
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Humans

Data on the distribution and prevalence of human AE cases in Europe are scarce (Eckert et al.,
2001b; Kern et al., 2003; see Fig. 3). Prevalence of human AE in high endemic areas of central Europe
has been estimated to range between 2 and 40 per 100,000 (Romig et al., 1999; Eckert et al., 2001b).
The highest published value of AE prevalence was reported from eastern France, with 152 per
100,000. This study included cases of inactive AE and concentrated on farmers, a recognised group
with higher infection risk (Bresson-Hadni et al., 1994). In France, from 1948 to 1983 (a period of 35
years), around 200 cases of AE were recorded; between 1981 and 2000, (a period of 19 years), 455
cases were recorded in Europe, including 212 cases in France (Kern et al, 2003). More recently from
2000 to 2004, a total of 85 new AE cases were detected in France. These data could point to an
increase of AE cases (at least in France) during this period, perhaps as a result of the extension of E.
multilocularis infection in its wild host, and the increase of the host population in Europe (Screter et
al., 2003), although part of it could also be due to improved diagnosis.

{
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Belglum < Germany
Y

France

Figure 3: Distribution of human cases in some MS between 1983 and 2000 (Kern et al, 2003). Each
point is the location of the 532 patients at the time of diagnosis.

Echinococcosis is notifiable in humans in all MS except for Denmark, France, The Netherlands,
Switzerland and The United Kingdom, and non-MS. Cyprus, Luxembourg, Malta and Poland provided
no information whether echinococcosis is notifiable in humans. These data are collected and published
as the EFSA’s Community Summary Report on Trends and Sources of Zoonoses, Zoonotic Agents,
Antimicrobial resistance and Food Borne Outbreaks in the European Union. However, for the year
2005, Luxembourg, Malta, Belgium, Estonia, Finland, Greece, Ireland, Italy and Slovenia provided no
information for the report (EFSA, 2006).

According to the 2004 EFSA’s Community Summary Report on Trends and Sources of
Zoonoses, Zoonotic Agents and Antimicrobial resistance in the European Union the incidence of
human echinococcosis (calculated without distinguishing between E. multilocularis and E.
granulosus) ranged from less than 0.1 per 100,000 in Belgium, France and Spain to 0.5 per 100,000 in
Portugal (EFSA, 2005; see Table 5). Regarding Alveolar Echinococcosis (AE), 49 cases were
reported in the 25 MS but the distribution between the two types of human echinococcosis (Alveolar
echinococcosis and Cystic Echinococcosis) differs between countries. For example, in Portugal 100%
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of human cases were caused by E. granulosus, whereas in France, Spain® and Belgium 100% were
caused by E. multilocularis. Overall, the majority of echinococcosis cases are due to E. granulosus. In
2005 the number of reported human cases was similar to 2004 (47 cases). The annual incidence ranged
from <0.1 to 0.4 per 100,000 population. E multilocularis was reported in 15.5% of the confirmed
echinococcosis cases, but in 45.1% the causal species was unknown.

Table 5: Reported cases of Echinococcosis in humans in 2004/2005 (EFSA, 2005, 2006)

2005 2004

Cases / Case due to E. Cases / Case due to E.

100,000 multilocularis 100,000 multilocularis

Population | Number % Population | Number %

Austria 0.1 0 - 0.3 4 16

Belgium 0 - - <0.1 1 100
Cyprus 0.1 0 - - -
Czech Republic - 0 - - -
Denmark - - - 0.2 1 11
Estonia 0 - - - -
Finland - - - 0.1 0 -

France <0.1 17 100 <0.1 17 100
Germany 0.1 20 18 0.1 16 16
Greece - - - 0.2 0 -
Hungary <0.1 0 - 0.1 0 -
Ireland 0 - - - -
Italy - - - - -
Latvia 0.2 1 20 0.1 0 -
Lithuania 0.4 4 26 0.4 1 7
Luxembourg 0 - - - -
Malta 0 - - - -
Poland <0.1 4 11 0.1 3 14

* E .multilocularis infection in wild final or intermediate host has not been described up to now in Spain. Attribution of
100% cases of human echinococcosis to E. multilocularis (cases of alveolar Echinococcosis) should be reviewed, as it
seems epidemiologically improbable.
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Portugal <0.1 0 - 0.5 0 -
Slovakia <0.1 1 50 - -
Slovenia - - - 0.1 0 -
Spain 0.2 0 - <0.1 6 100
Sweden <0.1 0 - 0.1 0 -
Netherlands - - - 0.2 -
United kingdom <0.1 0 - <0.1 0 -
EU Total <0.1 47 15.5% 0.1 49 cases 7%

(-) = no data available.

Prevalence data on AE are difficult to evaluate, because of the low prevalence levels. Even in
regions where E. multilocularis prevalence in wildlife is high the few human cases do not allow
recognition of temporal developments or even differences in spatial distribution with any satisfactory
probability. Obtaining data on epidemiologically relevant routes of infection is hampered by the low
number of patients available for analysis. In a review of 210 AE cases from central Europe, 61.4% of
patients were engaged in professional or part-time farming, gardening or other outdoor activities, and
70.5% owned dogs or cats (Kern et al., 2003). A recent case-control study in Germany with 40 AE
cases and 120 matched controls showed the strongest associations with ownership of free roaming
dogs, farming, and living on or near farms (Kern et al., 2004). These difficulties are exacerbated by the
long asymptomatic period of AE (which also varies considerably among individual patients;
Pawlowski et al., 2001), making identification of time and place of infection uncertain. Furthermore a
diagnosis of Cystic Echinococcosis (CE) is often not achieved or is unreliable, especially with
retrospective data.

2.2.2. In Third Countries

In Europe, no reliable recent data are available from regions east of the Baltic States and
Slovakia, or from the Balkan Peninsula. Old records from different hosts suggest that E. multilocularis
is present in most of these regions (see reviews by Eckert et al., 2000; Romig et al., 2002).

In Asia, E. multilocularis is widespread across the arctic, sub-arctic and temperate climate
zones of Asia, and from Turkey to Japan (Eckert et al., 2001b). From most regions where the parasite
is known to be present (e.g. the Russian Federation and the newly independent states of central Asia),
few recent data on distribution and frequency are available. In Turkey, cases of human AE are most
frequent in central and eastern Anatolia, but there is no information on the local transmission patterns
(Altintas, 1998). The latter is also true for the newly independent states of Central Asia, E.
multilocularis is present, but data on the prevalence of E. multilocularis in humans and domestic
animals is largely unknown. Some human cases are thought to have occurred in patients in Kazakstan
(Shaikenov and Torgerson 2004) but identification of most lesions is uncertain. E. multilocularis
infection has been identified in domestic dogs in a mountainous region of Kazakstan (Almaty Oblast)
(Stefanic et al., 2004), but the prevalence in humans in that area has yet to be determined. The role of
wildlife in the transmission of E. multilocularis in Central Asia is completely unknown.

In China, eight provinces covering the entire western and northern part of the country are
known to be endemic for E. multilocularis (Vuitton et al., 2003). AE is a serious public health problem
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mainly in the more sparsely populated regions, including the Tibetan plateau and Inner Mongolia, and
is often associated with pastoral communities. The domestic dog, wolf (Canis lupus) and foxes (V.
vulpes, V. corsac, V. ferrilata) were confirmed as definitve hosts, and a large number of small
mammal species serve as intermediate hosts (Vuitton et al., 2003). Far more human cases than from
any other country are reported from China, with prevalence exceeding 5% locally in Gansu Province,
western Sichuan Province and Ninxia Hui Autonomous Region (reviewed in Vuitton et al., 2003).
Such foci of human AE seem always to be associated with “domestic” lifecycles involving dogs as
definitive hosts. The particular risk seems to be the keeping dogs which feed on grassland-associated
intermediate hosts. In several foci of human AE, the epidemiological situation appears to have
drastically changed some time ago due to eradication of dogs and wild canids by secondary poisoning
with rodenticides (Vuitton et al., 2003). In other regions, large-scale deforestation producing vast areas
of grassland or scrubland (e.g. on the slopes of the Tibetan plateau) seems to have exacerbated the
problem by creating habitats for intermediate host rodents (Giraudoux et al., 2003). Overgrazing
pastures by livestock (e.g. yak) was found to favour populations of intermediate hosts (Ochotona
spp.), and was associated with a higher risk for human AE (Wang et al., 2004). Overall, knowledge on
the epidemiological situation in China is still very limited. In a recent survey in Inner Mongolia
(China), two “forms” of E. multilocularis were reported to be occurring sympatrically, utilising the
same host species (Vulpes corsac and Microtus brandti) (Tang et al., 2004). Based on minor
morphological differences, they were tentatively allocated by the authors to E. m. multilocularis and E.
m. sibiricensis. However, without any molecular data to support this assertion, no conclusions can be
drawn, and the simultaneous occurrence of two subspecies is a contradiction in itself.

In Japan, human AE is restricted to the northern island of Hokkaido where it was probably
introduced accidentally with infected foxes from the Kurile Islands early in the 20th century. Since the
early 1980s the parasite has rapidly spread from the easternmost part of Hokkaido through the entire
island, and has recently entered a phase of rapid prevalence increase in animal hosts (Ito et al., 2003).
In contrast to Europe and continental Asia, no rodent species is adapted to grassland in northern Japan.
Grey-sided voles (Clethrionomys rufocanus) form large populations in dense bamboo undergrowth of
forests and scrubland of northern Japan and are the most important intermediate hosts. It appears that
the parasite in Japan is exploiting a predator-prey situation which is rather different from other
regions. The number of human AE cases is moderate with 373 records between 1937 and 1997, with
approximately 10 new cases diagnosed annually (Eckert et al., 2001b). As in Europe, E. multilocularis
has taken advantage of the increasingly urban lifestyle of foxes, and a transmission cycle has been
established in urban areas e.qg. in the outskirts of Sapporo (Ito et al., 2003). A recent case-c